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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a crack from reaching the 
surface by splitting a laser beam into a plurality of sub-beams and 
focusing them to a microarea in a member to be machined. 
SOLUTION: A single laser beam 1 1 from a laser light source 1 enters 
into a beam splitting means 2 to produce two sub-beams 12A, 12B 
entering into a focus optical system 3. A member 10 to be machined 
is mounted on a holding base 4 disposed oppositely to the focus 
optical system 3. The focus optical system 3 focuses the sub-beams 
12A, 12B to a microarea 13 in a member to be machined. Absorption 
takes place by optical nonlinear phenomenon when the density of 
laser light exceeds a some threshold in the microarea 13 or the 
vicinity thereof. The absorption causes optical damage or breakdown 
of optical insulation and the microarea 13 in the member 10 to be 
machined is denatured such that it can be viewed from the outside. 
Consequently, the member 10 to be machined can be marked 
internally. 
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if t*— -Mc^tW ZTUb , 

•5'#/J^t^«w*i>ti-5 r. fc is X 5 x HfrfE&anxWcom 

fiflielS^O ^— V* f— ^ <0 5 i=>— SP<73 w— if t*— A Sr s 
tecou— if tr— ASr^«^SB«-ir v -£<0»{HW»t>Aat$ 
iD, l!fJl5|^xmfW«ft^#&^f?£^T^--*^ 

lftfE^DXmtw£|}tgB#&£«£itT^-*^ 

^xmt^ftas^sr^fc s-ar-c-"?— * i^-rs 

^112^— if^*»e>*fcH-i*;h.fci-'— • If t*— 

t*— jutc^#j-r 5 tr— t , 

WE f — A^ftJ^grK <fc •? #fd $ ft7t«&COg|S# If— A 

[It*ll6] u— ifftafii. 
ttlSEt— if#^t>;6fr#;**x7i^-- if tf— *r<Z>3t 

flfjfEf— ASE»¥-8kJrJ:9*»*Jxfctr— At, &Anx 

Rattles j; 5 u— if tr-^SrJMti-* ^— tf tr- 
WIBU— if f— A4k»*a*»b»lt$4xfe. u-if fc'-A 

[11*4(9] ^SWrtfc!lMB*«:;^S*3JR9I# 
Ski* 



05 [»W«>I¥J»*»W] 
[0 0 o 1 J 

[0002] 

5. 

20 10 0 0 3] ^*DXgB*f(D^a5t'a«5r4-^5 Zttt 
<, -tOrtSBlwU— !f3tS:*Jfeb, ®*DX95«-<DrtgClw 
-r— ^v-^Srtf p^&ziK #119^3- 1 2 4 4 8 6-§-£: 

25 ^y<7>#*Sr^ih-t?#5. 

[00 04] 

[«M*s«¥*UJ:5 t-tZVm) ±&(D!ftMW- 3 - 1 2 
4 4 8 6-§-^«{rBB*$tufc^iSJ;J;5 t, «?*DXSI!W 
roSffi^O. 5~2. 5 rarnggroSS^etl:?- 

35 10 0 0 5] *^B^Og6tlli, »«^(7>|SADXSl5Wt--^ 
[0 0 0 6] 

40 [^£8?ifei-3fc<6<7>¥#:] 

u— if3t«*»bmitb*:^— iftr-ASr«*ou- 
■if t'-A{c^fiJi-5)Xai:, u— if tf 
-A^«3taXSB*fOrta<Dfc<&»/h®«tw«3ti-5 w t 
lc«t>3. ttE«ainxa»t«5«*»^Sra5KS*T^-* 
45 v^i-5iei:Sr*i--5-^— *v^**«sj)M«c$*i*. 
[00 0 7] ^B^<o^<offi,^tc i. % t . l— if 

f-ASr#5Xair, S(liE«»OU-iftr— A<o5*>— 
»<DU— if t'-ASr v Si:*tSrWi-?>«*tSl5*rt'v 

50 /ewSffi!l^f>XSt$it, &«#g&fcr<Z>l*3gBtf>;fe5«8 
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^Sr^S-ST-^— =SrVi/i-5Xgt SrW-r^-^-^^ 
[00081 u— !f tr-A*s^3t$Jxfc«!!c/h«« 

t5-t^T*%5„ i.*«>u— iff— ASr^tti-5*& 
r b&*l&\zt£Z> 9 

[0 0 0 9] *&W<Di&<Dm&.lZ £ % b . JtttlrflE* 
4E®¥®±K:fc V *T , f <L-*> bil 5 K<£o T}t5£« 
tmtt* <fc o ^^t5S*^Sr*i-5 u— If tr— 

£: $ -Br T — =Jf v ^-f 5 — * * ? * ^ * 5 $ H 

[oo i o] *&w<Di&<nm,fi.\z£z>b. ytmz.mw.ti: 

[0011] ilftu— Iff— Aotf'L>ia^-t?U$v^it4- 
[0012] ^^wtecDSI^J;^ t, u— !f3ti!g 

*r -r * ▼ - * > rmw. & mm $ ax z . 

[0013] U— tf t*-^*5«3t$Hfc^/J^« 

[ooi4] *^B^<D<fi,<7?M^:«' u— ifStJE 
i:, lifJiEu— iffti^b&ttSixfcu-- iftr-Afc, 

<7>ym\zmm.tj:iRmw-m±izi6^x^(D^-L^bm^ 
^mb*G-rz-?'-*^'ymm&m&z*i2>o 

[0015] &&W<K>m<DmM.\Z £. Z> b * %M\Z&W.t£ 

— Iff— J^mk^kb. afflEv-iffc' 
[0 0 16] iPf— A©^iSW-CL*vHiSr 



[0 0 17] *m<Dtt(?)l£i:J:5i: t rtSBJ-^fifcS 
05 &«Uti-$xei v SWEflR**«)5^, ltoBSWttttfc 

[0 0 18] *36Wote<D«,fe^±<&i, mWUttftlz 

shfe^77^H oft a^tto— «i3>i am-t s&si-ia 

15 [0 0 1 9] flRW*3S*S**a«=7J»tU4V»fc*!>. S/ 
[0 0 2 0] 

l&W <omi&<nW1&} Eli (A) 14, *3§i?>i<7>3S l roH 
20 [0021] u— iFjtiS l l *o u— !ftr— a l 

i«*m*H-*. u-if f— a 1 1 t--A^tij#a2 

(cA5t-f-5o- tr-A^fd^a 2 14, u— jPf— AilSr 
2 0(739555- 1*— A l 2Atl 2 B i: Ic^fJ-T^. 5>S<J$ 
tv/cSB^t:*— 1 2 Ai: 1 2 BI4, lfe3t3t^3R 3 AS* 
25 -t"5>o §B5>t'— Al 2 At 1 2Bt©«x^ 

(7??D*5, u— iff— Al l <D3i^yw^ i tC»5l?^L< ?i 

[0022] ^%%^7k 3 Kttfa-rs <t 9 1", mm* A 

30 * s EB$nTV>5. »^4 0±tcScADXg|5«-l 0*S*fe 
B£*v-5„ *3t5t^3l4, 955>t*-A 1 2At 1 2 B 
tSr, ^A0XgC*ti 0<r>tM<r>qtt>b®Mi\. 3fr*3t-T 

5, «»/MBJ«l 3S.tJ J ^«73£^tw*3VNTW— 

%xbtt5„ 7t^a«S (Optical D 

amage)fc^)VM43t^ : e<)ii*^!:«K^(0ptical Breakdown) ^ 
SaJDXS15*}-l 0<75«k/hfg«l 3*S^U, 

basics J: 5(w/«c5, iwi9i:tt> tt*DXg)5«- 
40 1 OOrtffilwT— ^^tiw ti^Tf 5. 

[00 2 3] tft'HHttl 3*»f>*4i"5**K *^ttiS 
5 (wi t)aS0$tt5,, *^tUS 5 wajMite**5&fiII«i 

^a6{cii»$n^.c — asstitw, ^bpxgpwi orosffi 

45 ^VM47t^^^«^jg#TV>54i#l'lt'<T, *3t 

<<e 5. tefiiSS5#a6 J4, ^tUSl5*^ 
Wfejxit^BJfeSMtflMRJwat^SV-C. ^IPXgWlOO« 

50 «rW8Si-s. :©i9iat, is^nxguw i o <o&m\z 
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[0024] Jt, lf-^«#*2t*3e3t*3R3 4: 
[0 0 2 5] Sfc, 2*cOgP^lf-A 1 2 At 1 2Bt 

t-^W b-c«/h«* l 3 trjftjti" 5fc£>. i *ro i"-1f 

loo 2 6] &Aoimti oo*£#kmwHi/t:» 

[0 0 2 7] *J3» ttfltSU- "fftt LTttU «ADX 

[0 0 2 8] U— !f#2Il i: LXIi 0!!;tfiY AG 
If, YLF u— !f^<£>@<fci''— if^eSrfflv^ojiS-SfiJ 

u— if* 

SriU^nYAGf- }fgEeS:fflvyM§£\ Sg^&S 
Sr/B^T&ftSr 2{Sl--rmi"5I^*fe^C)iS« : lr*i- 
5U- ifftSrWS:: t*s-c#5o 4fc. Afefeblrix 

#5. teffi^5t--1fftW&ft* s M<*£5l5£\ * 
[0 0 2 91 Sfelw. U-lF)tjIgl t UT, /^J*U- 

io, /^u^«^)fiv > t © Srttffl 1 5 w i: ^ S ^ - 
10 0 3 0] Ell (B) l±s \f—J»&m¥St2<D—m& 



M^tf-To If— A»«**2r±, «ffia*2*?ffl = fc»*> 
11(7)^!) XA 2 Atf 2 BSr^A/T-fll^; 

jn^o SlX^2C0/i) X*2AXtf2Btt, tSS 
K*)ciA^Ifc. m^il 2 0° Sr*U £-*cd&B(r}± 

[0 0 3 1] l/-ft-Al l^Il^)7 P !)XA2A<7) 
[0 0 3 2] "Xli Xix2 ACDlttV&Wfrbltiftt'tZ^ 

— Iftr— 2otf>8B#tr---kl 2At 1 2B£lw# 

isn^o se^t*— ai 2Ai i 2Bii, ^n-en-xy 

15 Xi»2 B<D2oC0*4ffii-Aiti" S c XyXA2BOl£ffi 
2*OWf*SB»tf— A 1 2 At 1 2 B^ffiSt 

[0 0 3 3] ~<D£?\Z S \tt<0 2*$m = jhl&-7}) XJ* 

20 1 2 A t' 1 2 B t l:^llt5 I 5 0 

ft*5. Ell (B) C04&£\ U— If If— Al 1©*-MB 

#«^tr— Ai 2A. 1 2 B ^^MWKffijt U 
iff— Al lOJSSaSMK #SJ^t*-Al 2 A, 1 2B 

ort«ii:ffiit5 ft .:ofcft, *»»tr^Ai 2A, i 

25 2 .B03fc3ft*#*&tt, *^1 2 A a % 12Bat^t± 
2*OSU^tf— A 1 2 At 1 2 BtO^W^S 

[00 34] wCD<);5lw> 2#<7>g&#tf-Al 2Ai 1 
30 Z.<Dit£>, 2*o«B»if— ^Sr*/h««^«*S-er«K 

[0035] tsaraxastti oo$i^ <^#a^tr 

—A3 i«>7J(tA^y rL^^«t*L<*5J:9«-BH 
35 Bt5:t*»*U\ y9a^#fttt5:ti:i 

[0 0 3 6] Jfcfcl, @2S:#St-C, *2(0|llftW^o 

^xtft^-rso ei 2 (a) izTjk-tkoiz^ m2<D%mm 

^cjov^T^i, Eli (a) <rctr— *#»^S2*>ffcb!> 

40 tf— J*mBs£®L2 OSrffifflUTVNSo *<Oi<Df|jl 
HE11 (A) OS^tlDStfe^o 
[0 0 3 7] lf3t»l^?>ai«tLfcu— Iftr-Al 

lo***^SB**rft»wH+5*3*tf»*tt. Mill 

45 «oT8<45. 

[0 0 3 8] f— A«»#S2 0tt. U-f t'-Al 1 

T?S<^5<t9^)t^^*^*1-5U-1ftf-A2 1 

S:ttS*i-5o If tf— A2 l(D3fe3Sffi^Srft«|2 1 

50 a "C^i~o 
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[00 3 9] If if— A 1 1 Sr-t<0***3t"t*5^. 
«o*3fc«*5L#v^K«:«*.5a — u--1ftr-A2 

So 

[0 0 4 0] Z<Dtzfr. WlUJL&Wl 0 COW- ZJf 

9Jv9 o*ffi^<0?!ia&»*J"t~5 w t "Itglwft S 0 

[0 0 4 1] a«JPX«*fl 0 60^1 ^*[5llwMtT, ±9 

«»/hftS# fc: w-1f A fe*3t S * 5 «> K 14; 

i^XSrfllv^S w £ bV\ 
[0 0 4 2] 0 2 (B) 14, HS2omiMiHKffii"%^ 

-Afijg^t 2 0 cD-W^JSr^-To fcT— A*»*» 2 
Ott, ^l<7}Ri£:/yXA2 0A<tm2<ORg£7' , yXA 

2 0Bt«r^-ei«sn5. mi&tf^coRis^y 

[0 0 4 3] Iftf— Al 1*5, ft lORSS^y 
2 OAO/gffitcSKAtt-rSo Iftr—Al lO*WB 
8B03tJK^f5 2(DRit , ^y XA2 0 B <^lij&ifi«t- Alt 
^S£5t;i, fgloR^Xy XA2 0 Airff^c^Rgfi:/ 

y xa2 oBk^MBi^wHiSJxTv^a. m2<onmy 

DXA20 BOJKBB*»fettUWi-<5 u— If tr— A 2 1 co* 

irt£o-CiS<ftS 0 

[0044] itt<o7i) XA«:te/IH-s:: 

tin J: 9, 4>^ia^{-*5V^TSV>3t3S*^S:*-t*5^ 
— !fif— ASr»J«i"Swi:3ftSt?#5. 

[0 0 4 5] H3S:#RRU-C, »3^1feMl:o 

^^XViW-tZo 0 3 (A) ir^i-ipic, »3 0>2llStffl 

(C*3V^Ttt, 02 (A) £>lf— A8»#a2 0<Dft£>V 
*(Oftfe<D«ja;ttH 1 (A) <^»^tl^-CfcS 0 

[0 0 4 6] u— if if— Alitt, ^ojteWtfzSilftffi 

^-T5o tr— ase»#« 3 o rt, u-iftf-Ai i<om 

^*3»*n8t*i:*5«t5*WraD»«3 1 bSrSrf-Si' 
-Iftf— A3 1 SrffitH-^o i"*fc*>. w-1fif— A3 

— if tr — a 3 i <om^^tmmt\(D u—tf tr — a i 
[0047] r.o.±5ftR««<otr—A»fffi^Sr#i" 

5 iftf— A3 l 5:, tt*DlSM*l 0rto»/MI«l: 
*3fei-^o if tr— A3 1 ^*'t*lii5«lw33*t53e;3il 



So 

[0 0 4 8] aaffllfflW 1 0O8BS*rtHrBBbX, J: 9 
»/hft«««w u-if tr-ASr*Jt**Sfc»^tt. ** 

uvx«rfflv^acta«#*bv\ 

[oo49] @3 (b) ii m3<nm&mx~$imi-z>t' 

014, IlORi7'!JXA3 0Ail2OBi7 P !iXA 

10 3 0BfcSr*A/T«rit*tt*o *i»v!B2oniixy 

XA 3 0 A 3 0 B fc 14. tiSlw-t-O^^ttSr^ailw 

U *»oWj»RI±Sr»rt]S*5J: 9 ieRB$*vT\^So 
[0 0 5 0] 0 2 (B) o»£fc:i4* U— Iflf-All 

0^ffltBJ03tS^SS2<ontt^y XA2 0 BOESifiS 
15 lwAltt5^5lw, I1^P3»7'UXA20A^I2(D 

R&ir/y XA 2 0 B cOffiRS^PS^ixTV^w^x 0 3 
(B) "Cf4, JBl tig 2 ORIS:/ y XAOKPH^i 9fi 

baitbfcu— if tr— A3 i ra«3R^>«ffiJ^KSr* 

20 ^SririwftSo w<DJ:9l-bT, »fiS:*t5 ^ 
-1flf-A^e>RiSt«BTffiS:*-t"SU-1f fcf-A«:*#S 

[0051] 0 3m n*«a5«:#i-5^-iftr-A 

^bRU^BSaaSrWi-S u~ If t'— A«:»S4fr&U:ov* 
25 tRflLfctf, SI0^6>n«^WfffiS:*i"5^— If tr— 

A^a*-t-5u-if)feaasrttfflbTt>«ti\ 

[0 0 5 2] 04 (A) 14. Rit^BfBSSrW-rSU-lf 

-r o Cflli4 0t, *HJ:n^Pl^flffi«4ifci: 
30 J:936*«»**jftsnTV^S 0 i^JtitWS, 

[0 0 5 3] CO**8E«rtlw % U—*fjJ£«4 2^ffiB 
35 S*lTl*5. u-ifjHEK4 2rt-CW»SfclU35 s ewD. u 
— ifSMW*&i a So 3t*«*rtS:»fJfel5l*tt*bTii* 
$4xfcU— If If— A^S, £jffi^4 1 (OmfrbftfrXftU 

40 [ 0 0 5 4 ] 0 3 T-t^ R jttt^ U — If If — A 3 1 lefi 
J^i-Str— Afi?g^&3 Ots I — If If— A3 1 «r$fcjfc 
i-5«3t***3 fcSr«*S***-e*J*b)t»&«:» 

So 

45 [0 0 5 5] 04 (B) tt, K A*»^« 3 0 (D«flg 
^i"o *OgcOllDffi^4 5 t'^U&<Dthm&4 6^^ 

50 Kii?L4 5 a ^Stt^tl, U— If If— A 1 1 ^fl?L4 
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5 a £i§oT[affi^4 6 iZAtt-fZo 
[0 0 5 6] i5iffi*fc4 6JC7J*Ufc^'— ^tT-Al 1 

14. Affi^4 6 £Qflffi^4 5t?RltU I63fc3fe»3fc3 1 

t4ot, ttftXfflttn o l 3l:**t 

So 

[005 7] W:, H5S:#IHbT, JB2^KW<oa5 

[ 0 0 5 8 ] El 5 (A) Iw^-T^ o ttJDX'SBtt" 1 0 

u— if if— A 2 1 ASrft^t-r^irlRl^rtw. Sffll^bfc^ 
— if if— A2 1 BSrjfe)ti-5o Z<Dtc$>s mnTMUl 
OOM&XtHI^ **vtn»3fc*«R 3 A 3 B ME 

[00 5 9] 4*5, SHW^feTJIH-* 1F tf-A 2 1 
AO**4tS^b7Jlti-5^--iftr--A2 1 BOJfett 
i*#»fcr5&W4ftv\ — #G>v~ !f tf-A£*4A 

3^*3tS*-CTbJ:V\ 
[0 0 6 0] H5 (B) l^i-J: 9^, **#**3G> 
^uyX3 a £t£*DXei$*tl 0<7)*ffii<OKl^, iK# 
5 0Sr^5*S*Tfc±V^o S5^5 0<tUTs fflV^SU— 
If if— AO«ft*lcj3V^-caWft**, «*JSE**:/Bv* 
a*-e# 5o iS«ott«K<7>JB^f*|4*:«<7>JBIFf*J: 

*s**v^«*teJt^<T, tt*ox«wi ort^mft** e 

£0, 33ffi»OU*v^Srtt*.fcfH*Sr, ± 

[ 0 0 6 1 ] El 5 (C) 5 ttJDXSWt 1 0 

OgtffiOp^u— if tf— A2 l <0A*ti-*«*fcK^ 

1f«U*Srffo"Ct>J:v\ !*#Wt?>ixfc#^lwJ: 

[00 6 2] Sfc, tHJBXSM* 1 0 <£>Sffi<0 5 U"-1f 

tf— A 2 1 *|ijJWi"5««RlJ t t^iE»K, 7k*<oifc# 
ftl45wfc»cJ:D, Sffilcfe^S w— iftr-^coRStS: 

[0 0 6 3] EI6Sr#HSbT\ -^-^^LfcffB 

[0 0 6 4] 126(4. ^-*^Utffl#fc«SW-S:fr 



fvvflzXZ-r— 9 3 1 &mj&£tlX\<*Z>o * 

05 rt^AltUfcRRW3tJ4. ^-^3 lici9KSL*n5 0 

*VfcCCD*^7«fOS3t¥S3 3t'§*U ^-^3 
1 5:l&^"t~5o 

[0 0 6 5] ;5f7^*«3 0<^te*O*EB«JJwtt. 
10 fft3 3©WS:«5i 5fc(SR««3 4^iS«$ixT 

v^ e <&s#t«3 4i4, fi?yx.i4iifeoa#ts8$ti^i *>m 

[0 0 6 6] m 6 tw^i"«j*T-l4, B8W3tS:^9^*« 
3 *Ort«fc:AJt£Hrri*5fc«>, WW 

15 ^5^7^Sffi3 0SrfSi8i"53t* s . S*#S3 3 
KA»LftV\, -*-ftto*>, «S(S»a*^*^S**»3 
3irAtti-So w*llC#U #7^Sffi3 0(O«IW> 

S##S3 3fcA*ti-*. ^(Dtztb. S/NJt*MS 

20 TttU5o 

[0 0 6 7] U— lf«at^J;-D"C»rtSnfc^— 

25 — 9 3 1 Sr«*i-Swi:^SIlt?fcofco 06l^ti 

-^31 5rl^t5rt^t^ 0 
[0 0 6 8] -e— ^ 3 10W*tCJ4, <SR#t«3 

30 &fa±£lt%ZbfcX*%Z>o <&S:St«3 4?:^ 

[0 0 6 9] 4*5, H6-C14. B8W**r^9^*«3 0 

OSraiaUfcHSW3t* s S3fe#«3 3(w7^tb4V^± ?4 

tit, CCD^y 9i:iaffl-rs^V^^tt*«S:fflv^ 

[00 7 0] «±Hlte0!l^ftoT*?S^SrttM U/i^, 

40 **w«4wttb«r*jpfi$nsfc^-ei44v\ wttf, m 

[00 7 1 ] 

[HffiolB^ftRW] 
50 IUll] *^^l^lii:«l:?)-7-^>^t^ 
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